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INTRODUCTION
The aquaculture industry accounted for over 45% of all sea food consumed. That will have been projected to increase to 75% over the next years (FTU, 2007) .
In Egypt, the total fish production in 2016 was estimated at 1706273 tons, of which 80% from aquaculture and 20% from natural fisheries. The production of Nile Tilapia, Oreochromis niloticus forms 68.6% from the total aquaculture and natural production in Egypt (GAFRD, 2016) . Fish importance as the food source of animal protein was increased with the increases in demands (Azab et al., 2005) . A great attention has been paid to establishment of fish farms. These farms could contribute partially in producing the demanded on animal protein sources consumed by human (Ashour et al., 2018) .
Tilapia is an ideal candidate for worm water aquaculture. They received considerable attention in many countries because of their good aquaculture potential; they are widely distributed in the world. The importance of Oreochromis niloticus stems from biological reasons (fast growth, short food chain, high food conversion ratio, readily accepting the artificial feeds, ease of breeding in captivity, disease resistance, high fecundity), social reasons (good table food quality, good market price) and physical reasons (tolerant to a wide range of environmental conditions). These attributes, along with relatively low input costs have made tilapia widely cultured freshwater fish in tropical and subtropical countries (Soliman, 2015; Samir et al., 2017and Abdel-Naby et al., 2017 .
However, the determination of stocking density for cultured tilapia is essential for the maximization of its production, profitability and sustainability. This is because stocking density is one of the factors that could potentially affect fish survival (Houde, 1977) and production performance (Luz &Zanibonifilho, 2002) , so it must be considered when determining the economic profitability of production systems (Gomes et al., 2000) . Furthermore, the use of the appropriate density is a commercially beneficial operation, focusing on maximizing the utilization of the rearing system, water and financial resources (Fairchild & Howell, 2001) . The growth and production of fish depend on regulating the quantity of feeds required to produce the maximum growth and this can be achieved by variations in the feeding rates (Kheir & Mohammed, 2001) .
Management procedures (stocking densities, feeding rate, sediment removal, fertilizing) of fish ponds are the key to sustainable fish production and directly affect the ecological processes developing in the water column. The water quality management in the fish pond shows a direct influence on planktonic population, since fish ponds are shallow and constantly receive large nutrient loads (feed and fish waste) which contribute towards algal growth. Excessive phytoplankton growth could be avoided by limiting nutrients to plankton growth through fish feed deprivation periods. The length of the latter may be sufficient so that phosphorus and nitrogen may be depleted and phytoplankton abundance decreased (Turano et al., 2008 and Soltan et al., 2016) .
In aquaculture, fish productivity mainly depends on aquaculture ecosystems, especially water quality. Poor water quality causes decrease of fish productivity, increase of production costs and risk of diseases. In addition, it has negative effects on the environment, human health, laborers and consumers. O. niloticus is one of the most important cultured freshwater fish over the world. O. niloticus can tolerate a wider range of environmental conditions such as DO, pH, NO 3 , NO 2 and ammonia levels. Therefore, this fish can easily culture and adaptable to a wide range of environmental conditions (El-Sayed, 2006 and Ashour et al., 2018) .
In the case of aquaculture, the maintenance of good water quality is of primary importance, so that excellent culture environment, adequate feed for optimal fish yield potential, and increase in plankton population may be achieved. Therefore, the present investigation aimed to analyze the effect of stocking density and feeding rates of Oreochromis niloticus on water quality and abundance of phytoplankton in aquaculture earthen ponds.
MATERIALS AND METHODS

Fish and experiment design:
This experiment was conducted in twelve aquaculture earthen ponds at Parsik Culture, Idko, Behira Governorate, Egypt. The ponds have the same area of about 2 feddan with an approximately average depth of 1m and filled in through agriculture drainage water from El Khairy drainage. Monosex fries of Nile Tilapia, Oreochromis niloticus (initial length= 2.45± 0.07 & initial weight= 0.45± 0.06), reared for 7 months extended from May to November, 2016 (for 214 days) with different stocking densities and feeding rates {(T 1 ): stocking density of 6 fish/m 3 (25000 fry/ feddan) with feeding rate of 2.5%; (T 2 ): stocking density of 6 fish/m 3 (25000 fry/ feddan) with feeding rate of 3.5%; (T 3 ): stocking density of 8 fish/ m 3 (33000 fry/ feddan) with feeding rate of 2.5% and (T 4 ): stocking density of 8 fish/ m 3 (33000 fry/ feddan) with feeding rate of 3.5%}, each treatment had three replications. Fish were fed twice daily, six days a week on diet containing 18% protein. All treatment fish were fed at feeding rate of 10%, 7%, 5% and 4% of fish biomass during May, June, July and August respectively. The rates of feeding were changes to 2.5% of biomass in treatments T 1 &T 3 or 3.5% of biomass in treatments T 2 &T 4 during September, October and November respectively. The feeding rate adjusted at monthly intervals, where the fish were randomly selected by dragging a net in the ponds, weighed; and the average fish weight was obtained and the monthly feed intake (g feed / fish /month) was calculated for each bond. Half of the water volume, for all earthen ponds, was weekly replaced.
Water analysis:
Water samples were taken by a vertical PVC water sampler at depth of a half meter from the water surface. Samples at each pond of each treatment were mixed in a plastic bucket and a sample of 1 liter was placed in a polyethylene bottle and transferred to the laboratory for analysis.
Water quality of the ponds was checked every month to determine salinity, total dissolved salts (TDS), hydrogen ion concentration (pH), dissolved oxygen (DO) and temperature (°C) were measured in the ponds at the time of collection water sample. The alkalinity, total hardness (mg/l as CaCO 3 ), nitrite (NO 2 -N), nitrate (NO 3 -N)}, orthophosphate and chlorophyll a content (µg/l) were carried out in the Limnology and Plankton Laboratories of the Central Laboratory for Aquaculture Research (CLAR).
Total dissolved salts (TDS) were determined using a salinity-conductivity meter (model, YSI EC 300). Hydrogen ion concentration was measured with a pH meter (Model 25, Fisher Scientific). Temperature (T°C) and dissolved oxygen (DO, mg/l) were measured by using a digital oxygen meter (Model YSI 55). The concentration of alkalinity (mg/l), total hardness (mg/l as CaCO 3 ) (APHA, 1992), total nitrite (NO 2 -N, mg/l), nitrate (NO 3 -N, mg/l), orthophosphate (mg/l) and chlorophyll a content (µg/l) were measured by methods described in Boyd & Tucker (1992) .
Phytoplankton (%):
One liter of water was monthly collected from each experimental fish pond in polyethylene bottles. Phytoplankton in the sample was concentrated by settling 1000 ml sample in a volumetric cylinder for about 24 hours after being preserved in lugol‫ۥ‬ s solution (APHA, 1992) . One ml of sample was transferred into Sedgwick-Rafter cell and microscopically counted. Three replicates of each sample were investigated.
All phytoplankton organisms were counted to genus level and estimated as organisms per cubic meter, according to the following formula: N= n (v/V) * 1000
Where, N: Total number of phytoplankton per cubic meter, n: Average number of phytoplankton in 1 ml of the sample, v: Volume of phytoplankton concentrates (ml). V: Volume of total water filtered (L).
Different phytoplankton genus was identified according to Bellinger and Sigee (2010) . Phytoplankton species were belonging to four divisions, which are: green algae (Chlorophyceae), blue-green algae (Cyanophyceae), diatoms (Bacillariophyceae), and Euglena (Euglinophyceae) and different genus were identified and counted. All colonial, filamentous or unicellular organisms were counted as one unit (organism).
Statistical analysis:
Data of different phytoplankton divisions in different experimental groups were analyzed by using the All Pairwise Multiple Comparison Procedures by Holm-Sidak Method (Holm, 1979) at 95% confidence. Also, these data were analyzed by grouping information using the Tukey Pairwise Comparison Method (Tukey, 1949) at 95% confidence of data was conducted by using Microsoft Excel and SPSS under windows programs.
RESULTS
Water quality:
Results of water quality of Oreochromis niloticus fry, reared in 12 earthen ponds for seven months with different stocking densities and feeding rates were given in Table (1) .
Data in Table ( 1) showed that, the highest average value of salinity (2.10 ± 0.87 ‰) was recorded at T 1 . It gradually decreased (1.77 ± 0.46 ‰) at T 2 and reached to its lowest values (1.634 ± 0.359 ‰) at T 3 and (1.629 ± 0.386 ‰) at T 4 .The highest average value of total dissolved solids (4.24 ± 1.73mg/l) was recorded at T 1 . It gradually decreased in bonds of T 2 (3.62 ± 0.91 mg/l), followed by bonds of T 3 (3.44± 0.70 mg/l) and reached to its lowest value (3.32 ± 0.70 mg/l) in bonds of T 4 .
Data in Table ( 1) showed that, the highest average values of hydrogen ion concentration (8.39 ± 0.21 & 8.39 ± 0.16) were recorded at T 1 and T 2 respectively, while, the lowest average values of pH were conducted at T 3 (8.30 ± 0.19) and T 4 (8.30 ± 0.21) respectively. The average values of dissolved oxygen content ranged between 6.20 ± 1.14 mg/l at T 1 to 7.61 ± 2.47 mg/l at T 4 . The average values of water temperature ranged between 19.46°C and 30.73°C in all treatments.
Results in Table ( 1) showed that, the average values of total alkalinity ranged between 281.94±52.54 to 312.77 ± 29.34 mg/l at T 3 and T 4 respectively. The highest average value of total hardness (1634.76 ± 387.09 mg/l) was recorded at T 1 . It gradually decreased to 1154.72± 390.36 and 1117.22± 442.16 mg/l at T 2 and T 3 , and reached to its lowest value (1096.11 ± 459.73mg/l) at T 4 . Table ( 1) showed that, the highest average value of total nitrite was 0.09 ± 0.07mg/l at T 1 and the lowest average value was 0.076 ± 0.064 mg/l at T 4 . The highest average value of total nitrate (0.36 ± 0.29mg/l) was recorded at T 3 and the lowest average value (0.29 ± 0.18 mg/l) was recorded at T 2 .
Data in
Data in Table ( 1) showed that, the highest average value of Orthophosphate (0.25 ± 0.10mg/l) was recorded at T 3 and the lowest average value (0.22 ± 0.11 mg/l) occurred at T 4 . The highest average value of Chlorophyll (232.45 ± 143.05 µg/l) was recorded at T 4 and the lowest average value (174.56 ± 36.10 µg/l) occurred at T 2 . 
Phytoplankton analyses: Abundance of phytoplankton:
The average number of the total phytoplankton was 590.98*10 6 ±94.394*10 6 organism/l. The maximum average number of phytoplankton (222.7*10 6 ±37.58*10 6 organism/l) was recorded in the ponds of T 4 . This average decreased in ponds of T 3 (221.4*10 6 ±16.80*10 6 organism/l), and T 1 (187.0*10 6 ±17.4*10 6 organism/l), and reached to its minimum value (156.8*10 6 ±22.02*10 6 organism/l) in ponds of T 2 . The variations in phytoplankton abundance were generally non-significant between the different experimental treatments (Table 2 and Fig. 1 ). Table 2 : Total phytoplankton count x10 6 and abundance of phytoplankton taxa (% of total number), in earthen ponds of different treatments, during the experiment period.
Averages that do not share a letter, are significantly varied; NS: non-significant, SD: standard deviation.
Four divisions of phytoplankton were recorded in the experimental fish ponds, which are: Chlorophyceae, Cyanophyceae, Bacillorophyceae and Euglinophyceae. The most abundant division in all experimental fish ponds was Chlorophyceae (with whole average of 42.46% of the total number of phytoplankton specimens); followed by Euglinophyceae, with whole average of 33.85% of the total number of phytoplankton specimens. The variations in abundance were statistically significant between different phytoplankton divisions ( Data in Table ( 2) showed that Schroederia and Chlamdomonas were the most abundant taxa of Chlorophyceae, representing 6.38% and 4.95% of the total number of phytoplankton specimens, respectively. Tetrastrum and Cosmarium were the minor component of Chlorophyceae.
The highest average value of Chlorophyceae abundance (% of the total number of phytoplankton specimens in the treatment ponds) was recorded in T 3 (44.0±2.14 %), followed by T 1 (43.1±5.64%) and reached to its lowest values (41.5±4.72 % and 41.3±6.91 %) in T 2 and T 4 , respectively (Table 2 and Fig. 3 ). Table ( 2) showed that Gleocapsa was the most abundant component of Cyanophyceae, representing 4.14% of the total number of phytoplankton specimens. Anabaena was the minor component of Cyanophyceae. The maximum average value of Cyanophyceae abundance (% of the total number of phytoplankton specimens in the treatment ponds) was recorded in T 1 (14.3±1.47 %) and the minimum average (10.7±1.75 %) occurred in T 4 .
Data in Table ( 2) showed that Cyclotella was the most dominant taxa of Bacillorophyceae, representing 8.87% of the total number of phytoplankton specimens. Diatoma was the minor taxa of Bacillorophyceae (0.07%).The highest average value in Bacillorophyceae abundance (% of the total number of phytoplankton specimens in the treatment ponds) was recorded in T 4 (13.6±6.08 %). This value gradually decreased to 12.2±1.66 % and 10.20±4.66% in T 3 and T 1 respectively. The lowest value (9±0.13 %) was recorded in T 2 .
Euglena was the main taxa, representing 17.9 % of the total number of phytoplankton specimens. Lepocinclis was the minor one of Euglinophyceae (2.93 %).The highest average value of Euglinophyceae abundance (% of the total number of phytoplankton specimens in the treatment ponds) was recorded in T 2 (37.7±4.69 %). It gradually decreased to 34.4±2.78 % and 32.4±7.69 %inT 4 , and T 1 , respectively. It reached to its minimum abundant value (31.9±3.99 %) in T 3 (Table 2 and Fig. 4) . 
Monthly variation in abundance of phytoplankton:
The highest average value in monthly abundance of all phytoplankton groups (37.1*10 6 ±27.41*10 6 organism/l) was recorded in T 4 . It gradually decreased to 36.9*10 6 ±18.33*10 6 organism/l and 31.2*10 6 ±16.47*10 6 organism/l in T 3 and T 1 , respectively. It reached to its lowest value (26.1*10 6 ±23.73*10 6 organism/l) in T 2 .The phytoplankton abundance was greatly varied in each treatment ponds during different months of the experiment. Generally, it reached the highest averages during the period of September-November in all treatments, and the lowest averages were recorded during June (Table 3 and Fig. 5) .
The highest average value in monthly abundance of Chlorophyceae (41.8±15.82 %) was recorded in T 1 . It gradually decreased (39.1±17.27 %) in T 3 , followed by T 4 (35.9±17.65 %) and reached to its lowest value of 32.7±26.20 % in T 2. Monthly variation in abundance of phytoplankton groups showed that Chlorophyceae was more abundant in September and less abundant in July. It was entirely absent inT 2 at July and August (Table 3) .
Results showed that, the maximum average value in monthly abundance of Cyanophyta (16.5±10.76 %) was recorded in T 1 and the minimum value (7.4±5.98 %) occurred in T 4 . Monthly variation in abundance of phytoplankton groups showed that Cyanophyceae was more abundant in July and less abundant in June. It was entirely absent in T 2 at June and July and in T 4 at June and August (Table 3) . Table ( 3) showed that, the highest average value in monthly abundance of Bacillorophyceae (31.4±29.15 %) was recorded inT 4 and the lowest value (13.9±10.17 %) occurred in T 1 . Monthly variation in abundance of phytoplankton groups showed that Bacillorophyceae was more abundant in August and less abundant in September and October. It was entirely absent inT 2 at June.
Results in Table ( 3) showed that, the maximum average value in monthly abundance of Euglinophyceae (36.8±22.81 %) was recorded in T 2 . It gradually decreased to 31.6±13.37 % in T 3 , followed by 25.3±17.39 % inT 4 and reached to its minimum value (27.8±15.62 %) in T 1 . Monthly variation in abundance of phytoplankton groups showed that Euglinophyceae was more abundant in July and less abundant in August. It was entirely absent inT 1 at June and in T 2 at August.
DISCUSSION
The aquaculture production is directly affected by aquaculture ecosystems. Nutrient availability, water quality, soil grain size analysis, and plankton (community, productivity and nutritional composition) are the main ecosystem components affecting the cultured fish in earthen ponds (Ssanyu et al., 2011) .
In the present study, the lowest average values of salinity and total dissolved solids (1.629 ± 0.386‰ and 3.32 ± 0.70 mg/l, respectively) were recorded at T 4 (high stocking density with high feeding rate). While, the highest average values of salinity and total dissolved solids (2.103 ± 0.871‰ and 4.24 ± 1.73 mg/l, respectively) were recorded at T 1 (low stocking density with low feeding rate). These results were in the optimum range in salinity needed for cultured O. niloticus (El-Sayed, 2006 and Ashour et al., 2018) .
In the present study, the lowest average value of hydrogen ion concentration (8.30) was recorded in T 3 and T 4 (high stocking density of 8 fish/ m 3 ) and its highest average value (8.39) was recorded in T 1 and T 2 (low stocking density of 6 fish/ m 3 ). Boyd (1982) reported that the phytoplankton consumed CO 2 and decrease of pH with highly stocking density. The tolerance of pH ranged from 5 to 11, but optimal results can usually be obtained only between pH 6 and 9.
In the present study, the lowest average values of dissolved oxygen concentration were recorded inT 1 and T 3 (low feeding rate of 2.5%), being 6.20 ± 1.14 mg/l & 6.65 ± 2.01 mg/l, respectively. The highest average values of dissolved oxygen concentration were recorded at T 2 and T 4 (high feeding rate of 3.5%), being7.44 ± 2.18 mg/l & 7.61 ± 2.47 mg/l, respectively. This result more or less similar to the result was obtained by Sultana et al. (2017) . The fluctuation in oxygen concentrations might be attributed to photosynthetic activity and the variation of oxygen consumption by fish and other organisms (Afia et al., 2018) . Abdel-Tawwab et al. (2007) found that the concentration of dissolved oxygen was positively correlated with feeding rates. Generally, it could be noted that the average dissolved oxygen at different treatments lies within the permissible limits (Abdel-Tawwab et al., 2014) .
The variation in water temperature influences the solubility of gases, pH, conductivity and phytoplankton distribution. In the present study, the average value of water temperature ranged between 19 -30°C in all treatments. This result is matching with Sifa et al. (2002) . They mentioned that Tilapias are thermophilic fish and known to tolerate a wide range of water temperatures. The temperature range for the normal development, reproduction and growth was fluctuated between 20 and 35°C, depending on fish species, with an optimum range of about 25-30°C.
The highest average value of total hardness (1634.76 ± 387.09 mg\l) was recorded at T 1 (low stocking density and low feeding rate) and the lowest value (1096.11 ± 459.73 mg\l) was recorded at T 4 (high stocking density and high feeding rate). This mainly due to increase in photosynthesis activity in T 4, which leads to the consumption of carbon dioxide (Co 2 ) and hydrolysis of bicarbonate (HCo 3 ) (Boyd, 1990) . On the other hand, Pote et al. (1990) mentioned that the increasing the ratio of hardness to alkalinity, pH fluctuation would be moderate and the maximum daily pH would be reduced.
High nitrate concentration directly affected plankton densities. In the present study, the average value of total nitrate (mg/l) was higher in T 3 and T 4 (high stocking density) than that in T 1 and T 2 (low stocking density). It may be attributed to high densities of phytoplankton in T 3 and T 4 . This might be due to the fact that increase in nitrogen inflow stimulates the plankton community (Mischke and Zimba, 2004) . On the other hand, the values of NO 3 were fluctuated from 0.12 to 0.78 in irrigation water of El-Salam and El-Mahmoudia canals (Ashour et al., 2018) .
In the present study, the highest average value of Orthophosphate was recorded at T 3 and T 1 (low feeding rate) and the lowest occurred at T 4 and T 2 (high feeding rate). The lowest of Orthophosphate value in T 4, may be due to increase of phytoplankton in these treatments which uses in photosynthesis. This result was disagreement the results of El-Dahhar et al. (2006) who found that the total phosphorus level was increased in direct proportion with feeding rate. As well as Abdel-Tawwab et al. (2007) reported that phosphate concentration also increased significantly with the increase in feeding rate of Tilapia, silver carp and common carp under poly-culture systems. Ssanyu et al. (2011) concluded that the relative status of plankton gives an indicator of water quality parameter and the possible success or failure of the aquaculture system of O. niloticus. Quantification of phytoplankton as a primary production in terms of chlorophyll-a is alternative, easy and quick to measure phytoplankton biomass in aquaculture (Ashour et al., 2018) . In the present study, the highest average values (232.45 ± 143.05 µg/l and 220.81± 68.27 µg/l) of Chlorophyll a were recorded with high stocking density at T 4 and T 3 respectively, while the lowest values (204.81± 47.74 and 174.56 ± 36.10 µg\l) were recorded with low stocking density at T 1 and T 2 respectively. This result may be due to the abundance of phytoplankton in these treatments. Chlorophyll a was increased with increasing in stocking density, may be due to uses fish feces in photosynthesis. In contrast, this result is differing with the result detected by Teichert-Coddington (1996) who noticed that the total nitrogen and chlorophyll a decreased linearly as rate of stocked tilapia increased, because of grazing by tilapia on phytoplankton.
Concerning the stocking density variations, the maximum values of all physicochemical parameters of water were observed with low stocking density, except dissolved oxygen and nitrogenous compounds with high stocking density. This could be attributed to increase of phytoplankton abundance in these treatments. Tilapia ecosystems and productivities are indirectly affected by the changes of water quality conditions, which can regulate the plankton productivity, biochemical composition and community in such tilapia earthen ponds. These conditions fundamentally change due to the availability of nutrient concentrations (El-Otify, 2015) .
Plankton was required as the first food for many cultured fish. They are valuable natural sources of protein, amino acids, lipids, fatty acids, minerals and enzymes required for effective growth of fish (Ajah, 2017) . In the present study, the high concentrations of nutrients coinciding with higher abundance of phytoplankton (organism/l) in earthen ponds of T 4 and T 3 (high stocking density). Mou et al. (2018) mentioned that the phytoplankton abundance was higher with low stocking density of fry and fingerlings of Mystus vittatus. It seems likely that in the ponds where stocking density is high, consumption of plankton by fishes is also high. These results were in agreement with Khattaby et al., 2010, they found that Nile Tilapia reared in agriculture daring water grow up higher than Nile Tilapia reared in fresh water, because agricultural drainage water contains high concentration of natural food (phytoplankton). The increase of plankton abundance can significantly increase fish production in ponds (Geiger and Parker, 1985) .
In the present study, Chlorophyta is more abundant in September and less abundant in July. The most abundant taxa captured of chlorophyceae were Schroederia and Chlamdomonas, which peaked during September. Cyanophyta is more abundant in July and less abundant in June. The most abundant taxa among cyanophyceae were Gleocapsa, which peaked during July. Bacillorophyta is more abundant in August and less abundant in September. The most abundant taxa among Bacillariophyceae were Cyclotella, which peaked during August Euglinophyta is more abundant in July and less abundant in August. The most abundant taxa among the Euglenophyceae were Euglena which peaked during July. Schroeder (1987) correlated the isotopic carbon ratios of various microbial species present in fertilized ponds with the fish harvested from the pond. The bacterial component is the primary nutrient source for Tilapia cultured in a fertilized pond and cyanobacteria (blue-green algae) provide the second important nutrient source.
CONCLUSION
The highest stocking density (8fish/m 3 ) with low feeding rate (2.5%) was positively correlated with best water quality and high abundance of phytoplankton in earthen ponds of Oreochromis niloticus. 
ARABIC SUMMARY
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١ - ‫واﻷﺳﻤﺎك‬ ‫اﻟﺒﺤﺎر‬ ‫ﻋﻠﻮم‬ ‫ﺷﻌﺒﺔ‬ - ‫اﻟﺤﯿﻮان‬ ‫ﻋﻠﻢ‬ ‫ﻗﺴﻢ‬ - ‫اﻟﻌﻠﻮم‬ ‫ﻛﻠﯿﺔ‬ - ‫اﻷزھﺮ‬ ‫ﺟﺎﻣﻌﺔ‬ - ‫اﻟﻘﺎھﺮة‬ ٢ - ‫اﻟﺴﻤﻜﯿﺔ‬ ‫اﻟﺜﺮوة‬ ‫ﻟﺒﺤﻮث‬ ‫اﻟﻤﺮﻛﺰى‬ ‫اﻟﻤﻌﻤﻞ‬ - ‫اﻟﻌﺒﺎﺳﺔ‬ - ‫اﻟﺸﺮﻗﯿﺔ‬ ‫ﻣﺤﺎﻓﻈﺔ‬ - ‫ﻣﺼﺮ‬ . ٣ - ‫اﻟﺴﻤﻜﯿﮫ‬ ‫اﻟﺜﺮوة‬ ‫ﻟﺘﻨﻤﯿﺔ‬ ‫اﻟﻌﺎﻣﺔ‬ ‫اﻟﮭﯿﺌﮫ‬ - ‫ﻣﺼﺮ‬ . ‫إﻟﻰ‬‫اﻟﺘﺠﺮﺑﺔ‬ ‫ﻓﺘﺮة‬ ‫إﺳﺘﻤﺮت‬ ٧ ‫ﻧﻮﻓﻤﺒﺮ‬ ‫اﻟﻲ‬ ‫ﻣﺎﯾﻮ‬ ‫ﻣﻦ‬ ‫ﺷﮭﻮر‬ ٢٠١٦ ‫م‬ . ‫اﻻوﻟﻲ‬ ‫اﻟﻤﻌﺎﻣﻠﺔ‬ ) T 1 ( ‫ﻛﺜ‬ ‫ﺗﺨﺰﯾﻦ‬ ‫ﺎﻓﺔ‬ ٦ ‫ﺳﻤﻜﺔ‬ / ‫م‬ ٣ ‫ﺗﻐﺬﯾﺔ‬ ‫ﺑﻤﻌﺪل‬ ٢٫٥ . % ‫اﻟﺜﺎﻧﯿﺔ‬ ‫اﻟﻤﻌﺎﻣﻠﺔ‬ ) T 2 ( ‫ﺗﺨﺰﯾﻦ‬ ‫ﻛﺜﺎﻓﺔ‬ ٦ ‫ﺳﻤﻜﺔ‬ / ‫م‬ ٣ ‫ﺗﻐﺬﯾﺔ‬ ‫ﺑﻤﻌﺪل‬ ٣٫٥ . % ‫اﻟﺜﺎﻟﺜﺔ‬ ‫اﻟﻤﻌﺎﻣﻠﺔ‬ ) T 3 ( ‫ﺗﺨﺰﯾﻦ‬ ‫ﻛﺜﺎﻓﺔ‬ ٨ ‫ﺳﻤﻜﺔ‬ / ‫م‬ ٣ ‫ﺗﻐﺬﯾﺔ‬ ‫ﺑﻤﻌﺪل‬ ٢٫٥ . % ‫اﻟﺮاﺑﻌﺔ‬ ‫اﻟﻤﻌﺎﻣﻠﺔ‬ ) T 4 ( ‫ﻛﺜﺎﻓﺔ‬ ‫ﺗﺨﺰﯾﻦ‬ ٨ ‫ﺳﻤﻜﺔ‬ / ‫م‬ ٣ ‫ﺗﻐﺬﯾﺔ‬ ‫ﺑﻤﻌﺪل‬ ٣٫٥ . % ‫ﻣﻌﺎﻣﻠﺔ‬ ‫ﻟﻜﻞ‬ ‫وﻛﺎن‬ ‫ﺗﺮاﺑﯿﺔ‬ ‫أﺣﻮاض‬ ‫ﺛﻼث‬ . ‫ﻣﺮﺗﯿﻦ‬ ‫اﻷﺳﻤﺎك‬ ‫ﺗﻐﺬﯾﺔ‬ ‫ﺗﻢ‬ ‫ﻋﻠﻲ‬ ‫ﯾﺤﺘﻮي‬ ‫ﻏﺬاﺋﻲ‬ ‫ﻧﻈﺎم‬ ‫ﻋﻠﻲ‬ ‫اﻻﺳﺒﻮع‬ ‫ﻓﻲ‬ ‫أﯾﺎم‬ ‫ﺳﺘﺔ‬ ،ً ‫ﯾﻮﻣﯿﺎ‬ ١٨ % ‫ﺗﻐﺬﯾﺔ‬ ‫ﺑﻤﻌﺪل‬ ‫ﺑﺮوﺗﯿﻦ‬ ١٠ % ' ٧ % ' ٥ % ' ٤ % ‫اﻟﺘﻮاﻟﻲ‬
